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[57] ABSTRACT 
A pressure cylinder, such as a master cylinder, primar 
ily for use in a vehicle brake or clutch hydraulic system 
includes a cylinder component molded from plastics 
material, and an initially separate ?ange component 
which is preferably but not essentially, also molded 
from plastics material. The two components are pro 
vided with an interconnecting arrangement capable of 
transmitting axial thrust between the two components, 
and also resisting relative rotation therebetween. 

13 Claims, 4 Drawing Sheets 



US. Patent Mar. 6, 1990 Sheet 1 of4 4,905,576 



us. Patent Mar.6,1990 sheet 2 0'“ 4,905,576 



US. Patent Mar. 6, 1990 Sheet 3 of4 4,905,576 

L0 

32 

39 

31 



US. Patent Mar. 6, 1990 Sheet 4 of 4 4,905,576 



4,905,576 
1 

PRESSURE CYLINDER 

BACKGROUND OF THE INVENTION 

This invention relates to a pressure cylinder such as a 
master cylinder, primarily for use in a vehicle brake or 
clutch hydraulic system, and particularly to such a 
cylinder molded from plastics material and having a 
surrounding body, such as a mounting ?ange, serving 
for the attachment of the assembly to a support. 

Proposals have already been made for the produc 
tion, by molding from plastics material, of a pressure 
cylinder having an integral surrounding body in the 
form of a mounting ?ange. However, because the 
mounting ?ange of such a cylinder is usually of signi? 
cantly greater thickness than the cylinder wall, differen 
tial contractions occur upon cooling after molding, 
which can result in cylinder bore distortion in the re 
gion of the ?ange. Such distortion can create problems 
in maintaining an adequate seal between the cylinder 
internal wall and an internal co-operating piston assem-‘ 
bly and can also result in the snagging of the piston 
and/or its associated seals and possible consequent jam 
ming of the piston assembly within the cylinder. 
One attempt to solve this problem consists in mount 

ing the ?ange by way of an outer cylindrical formation 
generally co-axial with and surrounding the cylinder 
proper, said formation being connected to the cylinder 
at a position beyond the inward limit of piston travel. 
This arrangement removes any bore distortion resulting 
from the ?ange molding to a location at which it does 
not signi?cantly adversely effect the travel or sealing of 
the piston assembly. However, unless the cylindrical 
formation carrying the ?ange is made relatively short, 
there is a risk of untoward ?exing of the formation and 
consequent movement of the cylinder taking place dur 
ing operation of the master cylinder, in use. Alterna 
tively, by making the formation as short as possible, an 
undesirably long portion of the cylinder extends rear 
wardly of the ?ange and can be difficult to accommo 
date. Thus, although this approach can produce a satis 
factory practical cylinder, it introduces restrictions 
upon the cylinder design and associated molding pro 
cess, as well as requiring extra material, all of which 
leads to additional manufacturing cost. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
pressure cylinder of plastics material in which the afore 
said problems are minimized or avoided. 
According to the present invention, a pressure cylin 

der comprises a cylinder component molded from plas 
tics material and an initially separate body component 
surrounding the cylinder component, and means inter 
connecting the components such as to transmit axial 
thrust between the two components and to resist rela 
tive rotation therebetween. 

In one convenient arrangement, the components are 
provided with formations arranged to be interdigitated 
and, by relative axial movement of the components in 
one direction, brought to positions in which the forma- ' 
tions disengage axially to permit relative rotation of the 
components to bring the formations substantially into 
axial alignment so as to resist reverse axial relative 
movement of the components and thereby sustain axial 
loads acting between them, and a locking device is 
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2 
arranged to prevent relative rotation- of the compo 
nents. 

In an alternative arrangement, each component has at 
least one formation arranged to be engaged with a com 
plementary formation on the other by axial relative 
movement of the components through a distance prede 
termined by abutment means, and thereby prevent rela 
tive rotation between the components, and a locking 
device interconnecting the components in a manner 
such as to prevent reverse relative axial movement 
thereof and thereby sustain axial loads acting between 
the components. 
The locking device in both of the aforesaid arrange 

ments is preferably a separate split ring which is en 
gaged in a groove of one of the components and may 
project radially against a surface of the other compo 
nent to provide an abutment preventing said reverse 
axial movement when said formations are such as to 
prevent only relative rotation. When the locking device 
acts to prevent relative rotation between the compo 
nents, it is provided with an axial tongue which lies 
between aligned pairs of formations of both compo 
nents. 

Alternatively, when the formations themselves act to 
resist said reverse axial movement of the components, 
the locking device may conveniently take the form of a 
?exible arm on one of the components, preferably 
formed integrally therewith, and a corresponding recess 
on the other component into which the arm snap 
engages when the formations are in their axial load 
sustaining positions. 
The invention will now be described by way of exam 

ple, with reference to the accompanying drawings 
wherein: 
FIG. 1 is an exploded perspective view of one form . 

of the pressure cylinder of the invention; 
FIG. 2 is a view similar to FIG. 1 showing an alterna 

tive embodiment; 
FIG. 3 is a view similar to FIG. 1 showing a further 

alternative embodiment of the pressure cylinder of the 
invention; 
FIG. 4 is a fragmentary perspective view of part of a 

further alternative embodiment of the invention; 
FIG. 5 is a side elevation of a master cylinder em 

bodying the invention in yet another alternative form, 
and 
FIG. 6 is an enlarged exploded perspective view of 

part of the master cylinder of FIG. 5. 

DETAILED DESCRIPTION 

The pressure cylinder illustrated in FIG. 1 of the 
drawings includes a cylinder member 1 molded from 
plastics material and having an inlet port connection 2 
for connection thereto of a reservoir (not shown) and an 
outlet port connection 3 for the connection of the cylin 
der to a vehicle brake or clutch hydraulic system, for 
example. An end portion 4 of the cylinder 1 is of slightly 
reduced diameter, forming an abutment shoulder 5 and 
is provided with a plurality of spaced castellations 6 
which extend axially over approximately half the length 
of the reduced diameter portion 4. Conveniently said 
castellations 6 are equi-angularly spaced. The extreme 
end portion 7 of the cylinder forms a tapered nose 
spaced from the portion 4 by a peripheral groove 8. 
The pressure cylinder also includes a surrounding 

body component in the form of a mounting ?ange mem 
ber 9 which could be formed from a metal alloy but 
which preferably is molded from plastics material simi 
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lar to that of the member 1. The ?ange member has a 
central opening 10 of similar diameter to the external 
diameter of the castellations 60f the cylinder portion 4 
and containing at least one and preferably several inter 
nal castellations 11 of angular extent matching the gaps 
12 between the cylinder castellations 6 and of axial 
extent similar to the distance between the inner ends of 
the castellations 6 and shoulder 5 of the cylinder. The 
?ange member 9 is also provided with through holes 
12A for the passage of ?xing bolts in conventional man 
ner and may have other openings or recesses 13 to mini 
mize the material required for the ?ange member. 
A locking device 14 is provided in the form of a 

circular split ring 15 of diameter such as to ?t closely 
around the free end portion of the cylinder tapered nose 
7. The locking device has an axially projecting tongue 
16 having an angular extent such that it ?ts closely 
between adjacent cylinder castellations 6 and an axial 
extent approximately equal to the axial length of the 
reduced diameter cylinder portion 4. 

In order to assemble the ?ange component on to the 
cylinder 1, the ?ange component is passed over the 
tapered cylinder portion 7 and offered to the cylinder 
portion 4 with the castellations 11 of the ?ange compo 
nent in alignment with the spaces between the cylinder 
castellations 6. The ?ange component is then moved on 
-to and along the cylinder portion 4 into engagement 
with the shoulder 5, at which position the castellations 
11 will lie axially beyond the cylinder castellations 6. 
The ?ange component may then be moved angularly to 
bring the castellations 11 behind and into register with 
the castellations 6 so as to lock the ?ange component 
axially on the cylinder 1. The ?ange component is then 
locked permanently in position on the cylinder by 
means of the locking device 14 which is placed on the 
tapered cylinder nose 7 with the axial tongue 16 aligned 
with one of the spaces between the cylinder castella 
tions 6. The locking device is then forced along the 
taper 7 and is thereby caused to expand under resilient 
deformation until it is moved beyond the nose 7, where 
upon it once again contracts and snap-engages in the 
groove 8. 
The axial movement of the locking device along the 

nose 7 and into the groove 8 moves the tongue 16 
through the space, with which the tongue is aligned, 
between a pair of castellations 6 and corresponding 
castellations 11, the tongue then bridging between pairs 
of castellations 6 and 11 and preventing relative angular 
movement between the ?ange member and cylinder. It 
will be seen that, once the locking device 14 has been 
placed in position as aforesaid, it permanently locks the 
?ange member 9 and cylinder 1 against both axial and 
angular relative displacement. 
FIG. 2 illustrates an alternative arrangement in which 

the body component is in the form of a cylindrical 
sleeve or collar 17. The length of the cylindrical portion 
4 of the cylinder is increased in this embodiment to 
accommodate the sleeve, and the internal castellations 
11 of the sleeve are arranged so that they may be 
brought into register behind the corresponding cylinder 
castellations 6 when the sleeve is brought into engage 
ment with the cylinder shoulder 5 in the manner de 
scribed in connection with FIG. 1. A locking device 14 
similar to that shown in FIG. 1 is again provided and is 
brought into engagement with the cylinder groove 8 
with its tongue 16 lying between adjacent pairs of cas 
tellations 6 and 11, in the manner previously described, 
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4 
to lock the cylinder and sleeve permanently against 
relative angular and axial displacement. 

In the alternative embodiment illustrated in FIG. 3, 
the cylinder 1 again has a portion 4 of reduced diameter 
forming a shoulder 5 and is also provided with a tapered 
nose 7 separated from the portion 4 by a groove 8. In 
this embodiment, however, one or more generally rect 
angular section keys 18 extend along the entire axial 
length of the cylinder portion 4 and the ?ange member 
9 is provided with a corresponding number of comple 
mentary keyways 19. The ?ange member 9 is mounted 
on the portion 4 of the cylinder 1 by registering the or 
each keyway 19 with its corresponding key 18 and 
moving the ?ange member axially into engagement 
with the shoulder 5. The interengaged keys and key 
ways then preclude relative angular movement between 
the ?ange and cylinder. The ?ange member is locked 
permanently on the cylinder by means of a resilient split 
locking ring 20 which is placed on the taper 7 and ex 
panded by movement along the taper until it reaches the 
groove 8 into which it snap engages, projecting radially 
outwardly of the groove by an amount sufficient to 
prevent axial disengagement of the ?ange member and 
cylinder. 
FIG. 4 illustrates a further alternative embodiment 

similar in principle to that of FIG. 1_ and 2, except that 
the locking device is formed integrally with the cylin 
der 1 and ?ange or other component 9 and comprises a 
radially projecting arm 21 on a radial ?ange 22 of the 
cylinder, the arm being curved slightly out of the plane 
of the ?ange in the direction towards the component 9. 
The latter has a corresponding recess or groove 23 and 
the ?ange 22 is spaced from the cylinder castellations 6 
so that, when the latter are engaged behind the castella 
tions 11 of the component 9 in the manner described 
previously by relative angular movement between the 
cylinder and component, the projection 21 performs a 
camming action against a contoured surface 24 of ‘the 
component 9 so as to be radially resiliently deformed, 
subsequently to snap-engage into the recess 23 upon 
reaching alignment therewith. It is possible to form the 
rear edge faces 6A as part of a helical formation and to 
provide a corresponding formation on the inner end 
surfaces of the castellations 11, such that during angular 
relative rotation between the components 1 and 9 to 
bring the castellations 6 and 11 into alignment, a cam 
ming action is provided to draw the components to 
gether, thereby further enhancing the locking action of 
the projection 21 and recess 23. 
FIG. 5 illustrates the invention applied to a master 

cylinder formed from two co-axially arranged cylinder 
portions 31 each having castellations 32 similar to those 
shown at 6 in FIG. 1, the portions 31 being brought 
together end to end to form a composite cylinder. Ra 
dial location is provided, if required, by insertion of a 
cylindricalend portion 33 of one cylinder part into the 
internal bore of the other. The cylinder parts are assem 
bled with respective pairs of castellations 32 in axial 
alignment so as effectively to form composite castella 
tions, the combined length of which is twice that of a 
single castellation 32. The ?ange member 34 includes a 
?ange proper 35 having openings 36 for fixing bolts, in 
conventional manner. The ?ange member 34 also has an 
axially projecting cylindrical part 37 of which the axial 
length is greater than the combined lengths of the cas 
tellations 32 on the respective members 31. The cylin 
drical part 37 is formed internallyiwith castellations 38 
similar to those described previously but arranged in 
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two rows of aligned pairs, spaced by a distance A which 
is approximately equal to the combined lengths of the 
castellations 32 on the cylinder portions 31. The cylin 
der components and ?ange member are assembled by 
relative axial movement of the ?ange member and cyl 
inder portions until the ?ange member abuts against a 
shoulder 39 on one of the cylinder portions which is 
placed so that the pairs of internal castellations 38 lie at 
either side of the composite castellations 32, whereupon 
the ?ange member may be rotated to bring the castella 
tions of the ?ange member and cylinder portions into 
alignment to lock the ?ange member axially relative to 
the cylinder portions. Final axial locking is provided by 
a locking device 40 similar to the device 14 of FIG. 1. 
The locking device is brought into snap-engagement 
with a groove 41 in one of the cylinder portions with a 
tongue 42 of the locking device lying in spaces between 
the internal and external castellations to prevent relative 
rotation between the engaged components. 

In the arrangement illustrated in FIG. 6, a pressure 
cylinder 50 is composed of two cylinder portions 50A 
and 50B connected together in axial alignment to form 
a composite cylinder having respective pressure cham 
bers 51, 52 therein. A reservoir 53 is mounted on the 
upper side of the assembly and communicates with the 
pressure chambers via recuperation ports, in conven 
tional manner. The internal components of the cylinders 
are entirely conventional and are not described in detail. 
The cylinder portion 50A is surrounded in spaced rela 
tionship over part of its length by a cylindrical connec 
tor 54 which is joined to the cylinder portion by a radial 
web 55 disposed beyond the normal limit of inward 
travel along the cylinder of a seal carried by a working 
piston. A similar cylindrical connector 56 surrounds the 
cylinder portion 50B and is connected thereto by a 
radial web 57. The part 56 carries a radial ?ange 58 
serving to mount the master cylinder on a ?xed support 
structure, such as the bulkhead of a vehicle. The inven 
tion concerns the ?xing together of the cylinder por 
tions 50A, 50B and this is effected by means similar to 
that illustrated in FIG. 5 in that the cylindrical connec 
tor parts 54, 56 are provided with respective sets of 
external angularly spaced castellations 54A, 56A and an 
axially extending cylindrical part 59 of the flange con 
tains spaced pairs of internal castellations 59A, 593 such 
that the sleeve may be installed over the juxtaposed 
connectors 54, 56 and rotated to lock these together 
axially. A locking ring 60 is then inserted in a groove 
56B of the connector 56 to prevent axial withdrawal of 
the ?ange, a tongue 60A of the locking ring being in 
serted between adjacent pairs of castellations 54A, 56A 
to lock the cylinder portions against rotation, as de 
scribed previously. 

I claim: 
1. A pressure cylinder comprising: 
a cylinder component molded from plastics material; 
a separate body component surrounding said cylinder 

component; 
a plurality of ?rst formations on said cylinder compo 

nent; 
a plurality of second formations on said body compo 

nent; 
said ?rst and second formations being shaped and 

positioned on the respective components with re 
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spect to each other during and after assembly of 65 
said components so that during assembly said for 
mations are interdigitated during relative axial dis 
placement of said components in one direction to a 

6 
position wherein relative axial displacement be 
tween said components in said one direction is 
resisted and said formations are relatively rotatable 
into substantial axial alignment of said ?rst forma 
tions with said second formations for resisting rela 
tive axial movement of and sustaining axial loads 
on said components in a reverse direction; and 

locking means for locking said components when 
assembled against disassembly comprising an axi 
ally extending tongue removably insertable be 
tween adjacent pairs of aligned ?rst and second 
formations and means integral with said tongue 
cooperating with a further formation on one of said 
components for positivelylocking said tongue in 
place. 

2. A pressure cylinder as claimed in claim 1 wherein: 
said locking means prevents relative rotation between 

said components. 
3. The pressure cylinder as claimed in claim 1 and 

further comprising: 
a reduced diameter portion on said cylinder compo 

nent, said ?rst formations extending radially out 
wardly from said reduced diameter portion in cir 
cumferentially spaced relationship; 

an aperture in said separate body component, said 
second formations extending radially inwardly in 
said aperture from said separate body component; 

interengaging shoulder means on said components for 
limiting relative axial displacement of said compo 
nents in said one direction; and 

interengaging shoulder means on said radially extend 
ing formations for limiting relative axial displace 
ment of said components in said reverse direction. 

4. A pressure cylinder as claimed-in claim 1 wherein: 
said cylinder component comprises two co-axially 

arranged cylinder portions; 
said plurality of ?rst formations comprises a plurality 

of ?rst castellations on each of said cylinder por 
tions, said ?rst castellations on one of said portions 
being axially aligned with said ?rst castellations on 
the other of said portions; 

said plurality of second formations comprises a plu 
rality of axially aligned pairs of castellations on said 
body component, each pair having facing surfaces 
spaced axially a distance substantially equal to the 
combined length of a pair of said aligned ?rst cas 
tellations. 

5. The pressure cylinder as claimed in claim 1 
wherein: 

said means integral with said tongue is resilient. 
6. A pressure cylinder as claimed in claim 5 wherein: 
said locking means prevents relative rotation between 

said components. 
7. The pressure cylinder as claimed in claim 1 

wherein: > 

said further formation comprises a ring groove in one 
of said components; and 

said means integral with said tongue comprises a split 
ring engageable in said ring groove. 

8. The pressure cylinder as claimed in claim 7 
wherein: 

said ring groove is in said cylinder component; and 
said cylinder component has a tapering end portion at 
one end thereof tapering to a smaller size in the 
direction of said one end, said tapering end portion 
having a size relative to said split ring so that said 
split ring is expanded by passing along said tapered 
portion prior to inter?tting in said groove by con 
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traction during assembly of said locking means 
onto said cylinder component. 

9. The pressure cylinder as claimed in claim 8 and 
further comprising: 

a reduced diameter portion on said cylinder compo 
nent, said ?rst formations extending radially out 
wardly from said reduced diameter portion in .cir 
cumferentially spaced relationship; 

an aperture in said separate body component, said 
_ second formations extending radially inwardly in 
said aperture from said separate body component; 

interengaging shoulder means on said components for 
limiting relative axial displacement of said compo 
nents in said one direction; and 

10 

20 

25 

30 

35 

45 

55 

65 

8 
interengaging shoulder means on said radially extend 

ing formations for limiting relative axial displace 
ment of said components in said reverse direction. 

10. The pressure cylinder as claimed in claim 7 
wherein: said split ring is resilient. 

11. The pressure cylinder as claimed in claim 9 
wherein: said split ring is resilient. 

12. A pressure cylinder as claimed in claim 10 
wherein: 

said locking means prevents relative rotation between 
said components. 

13. A pressure cylinder as‘ claimed in claim 11 
wherein: 

said locking means prevents relative rotation between 
said components. 
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